Abstract
Introduction
This paper will first focus on psychological verbs in English which will be divided into three types. It will next examine whether their past and present participles take the -ly or un-affix, or more or most form, or follow seem, look or feel by using three corpora, 1 the British National Corpus (BNC), Wordbanks Online (WB), and the Corpus of Contemporary American English (COCA). These structural criteria are generally used by linguists to examine whether the form is an adjective or not. However, there will be some hierarchy among the criteria. Evidence of the hierarchy of the criteria that determine the adjective will be proposed.
B. Experiencer-subject type [70] e.g. , admire, dread, endure, fear, pity, rage, regret, sympathize, trust, wonder (1) Everyone admired his success/him.
(2) The children dread dark places.
(3) We pitied him. (4) She said nothing, though she sympathized.
C. Experiencer-object/subject type [2] i.e., stir, threaten (1) They/The letter threatened us./ Anonymous telephone callers threatened the life of the man.
Thus, the percentage of experiencer-object type as opposed to the total is 161/ 233 or 69.1 percent, and experiencer-subject type is 70/233 or 30.0 percent, and experience-object/subject type is 2/233 or 0.9 percent.
3
Adjectivization of psychological verbs into -ed and -ing forms Wasow (1977: 339-340) , Fabb (1984: 148-151, 154-158, 212) , Quirk et al. (1985 Quirk et al. ( : 403, 1540 Quirk et al. ( , 1553 , Biber et al. (1999: 64, 67-68, 505, 507, 530) and Huddleston and Pullum (2002: 529-532, 572, 1440) , etc., pick out the following as characteristics of adjectives. In other words, we can use morphological and syntactic characteristics to show that an item is an adjective.
Characteristics of adjectives

Morphological characteristics:
We can attach the suffix -ly onto an adjective and change it to an adverb. We can also attach a prefix un-to make it have a negative meaning.
(1) -ly (e.g., kindly, happily, attractively) (2) un- (e.g., unkind, unhappy, unattractive) Morpho-syntactic characteristics: We can attach very to an adjective to express its grade or -er/-est or more/most to express comparative and superlative forms.
(1) very (e.g., very kind, very happy, very attractive) (2) -er/-est or more/most 4 (e.g., kinder/est, happier/est; more/(the) most attractive)
Syntactic characteristics: The verbs seem, look, and feel may select adjectives.
(1) seem/-s/-ed, look/-s/-ed, feel/-s/felt (e.g., seem kind/happy/attractive; look kind/ happy/attractive; feel kind/happy/attractive)
The characteristics given above do not correspond to all adjectives. There are many adjectives that do not meet them; for example, those which can occur only attributively (e.g., entire, mere, utter) or only predicatively (e.g., afraid, alone, asleep, awake) .
(1) a. The entire population of the island is well over one hundred.
(entirely, *unentire, *very entire, *more entire, *seem entire) b. He's a mere child. (merely, *unmere, *very mere, *more mere, *seem mere) (2) a. The man feels alone. ( *alonely, *unalone, *very alone, more alone, feel alone) b. She was asleep there. (*asleeply, *unasleep, very asleep, more asleep, seem asleep)
3.2 The -ed 5 and -ing forms of psychological verbs We test psychological verbs in -ed and -ing forms for their adjective-ness. 6 (1) -ly (e.g., He replied excitedly. The movie seemed excitingly new.) (2) un-(e.g., He will make an unexcited appraisal of the situation. This is an unexciting novel.)
Morphological characteristics
Morpho-syntactic characteristics
(1) very (e.g., The lady was very excited to hear that. We took a very exciting trip to Paris.) (2) more/most (e.g., I was more excited about the discovery than he.
This story is more exciting than that. She was the most excited about going there. His song is the most exciting.) 
Data
We used three corpora -The British National Corpus (BNC), Wordbanks Online (WB) and the Corpus of Contemporary American English (COCA) -to determine occurrences of the forms as adjectives.
(a) The BNC and WB allow us to search by categories. However, we have eliminated those we deemed not to be adjectives from the list we first had. In the same line, the data from COCA have been limited to those considered to be used as adjectives. In Tables 1-3 the slot seem/look/feel contains -s form (third person singular) and -ed form (past, past participle). C, L, O, and W stand for COBUILD, Longman, Oxford and Webster's dictionaries, respectively. They were written by lin-guists, and we depend on the dictionaries for licensing adjectives. The -ed or -ing form is found as an adjective in the entry or in the verb slot in COBUILD, Oxford, and Longman dictionaries. We did not differentiate between them to avoid being too complicated: Tables 1-3 , we scaled the items from 1 to 0 with 1, 'acceptable' and 0, 'unacceptable' to designate the degree of adjective-ness calculated by aggregate estimation for decision of grammatical categories, as shown in (I): 1 shows the word has four acceptable oks, 0.75 three oks, 0.5 two oks, 0.25 only one ok and 0 four unacceptable *s.
Results
From Tables 1-3 and (I), we draw the following: 1) (i) The -ed/-ing forms that have morphological, morpho-syntactic, and syntactic characteristics, designated 1 in (I), were considered to be adjectives.
The four dictionaries recognize all of them as adjectives. (ii) On the contrary, those -ed/-ing forms, which do not have these characteristics and are designated 0 in (I), will not be recognized as adjectives in the four dictionaries, i.e., (2b), (6b), (10a), (11a) and (12a, b) (See Tables  1-2) . 2) Among -ed/-ing forms that have three characteristics of the four, that is, shown as 0.75 in (I), those recognized as adjectives in the four dictionaries (4b, 5a, 9b) can take -ly, one of the two morphological characteristics, while the others recognized as adjectives in three (3a), two dictionaries (8a, 13a) or one dictionary (4a) can take morphological un-, morpho-syntactic very/more·most and any syntactic characteristics with seem/look/feel, but not -ly. 3) Among -ed/-ing forms that have two characteristics, that is, shown as 0.5 in (I), those recognized as adjectives in the four dictionaries (5b, 8b, 10b) can take -ly, one of the two morphological characteristics, while those recognized as adjectives in three dictionaries (7a) or one (6a) can take morphological un-, but not -ly.
If we compare (6a) and (7a), that is, those with similar conditions (either co-occur with very/more·most, or seem/look/feel), an item is more likely to be recognized as an adjective if it has morpho-syntactic characteristics (7a) (three dictionaries) than the syntactic characteristics of co-occurring with seem/look/feel (6a) (one dictionary). 4) Among -ed/-ing forms that do not have three characteristics, but only one, that is, are shown as 0.25 in (I), (11b) is recognized as an adjective in the four dictionaries, which can take -ly, even if it does not co-occur with un-, very/more·most and seem/look/feel, and (9a) is not recognized as an adjective in any dictionary though it occurs with very/more·most.
From 1)-4) stated above, the attachability of -ly is the most powerful determinant of adjective-ness. The category changing -ly is more likely to yield recognition than meaning changing un-. Thus, the licensing criteria are morphological characteristics, -ly > un-, morpho-syntactic characteristics very/ more·most > syntactic characteristics seem/look/feel.
Hypotheses verification and justification
Based on the four items raised above, three hypotheses will be set up and verified according to the classification given in A~C, and the reasons will be considered. In doing so, the numbers of the respective -ed/-ing forms will be given.
Hypothesis 1
The -ed/-ing forms that have four adjectival characteristics are naturally recognized as adjectives, and those that do not are definitely not.
(i) The -ed/-ing forms that have four or no adjectival characteristics are shown in number of words and the percentage according to groups in Table 4 : (The number of dictionaries (D) which authorize -ed/-ing forms as adjectives is shown in each Table. See Appendix 2 (1).): Table 4 : Number of -ed/-ing forms with four or no adjective characteristics
All the -ed and -ing forms with four adjective characteristics were recognized by the three or four dictionaries. As for -ed forms, no words were found for the B group, the experiencer-subject type, and the C group, experiencer-object/subject type. We understand this to be because it is limited to the [+Human] object (experiencer) as a requirement. That is, it makes a [+Human] experiencer as the subject by passivization, it then creates the adjective form, and places focus on the resultative state. All the -ed and -ing forms with no adjective characteristics might not be recognized as adjectives. As for the -ed forms, as mentioned earlier, the verb must take experiencer [+Human] object because it is a psychological verb. Thus, the verb belonging to this case can take a [-Animate] object (e.g. deplore, enjoy), or a Vi (intransitive) (e.g. aspire, sympathize) because it does not take a passive -ed form.
Therefore, Hypothesis 1 is shown to be true. Why were there so many -ing forms (88) not used as adjectives? It might be because the verbs were usually used in the passive form and so they did not appear as -ing forms (e.g., bemusing, chagrining, satiating), or since they were stative verbs, they could not be used in the progressive, and thus were not used in -ing forms (e.g., despising, liking, hating, respecting) . The former were especially of the experiencer-object group of the A group, and the latter were of experiencer-subject group of the B group. As can be seen from Table 4 , the ratio of -ed forms that have all the four characteristics to those that do not have them comes out to 23:28. The ratio of -ing forms having all the characteristics to those not having them is 29:88. Thus, those not having all the features in -ed forms constitute 28/51 (23 +28) (54.9%) and in -ing forms constitute 88/117 (29+88) (75.2%), which represent far more cases than those that do. In addition, if we compare -ed forms with -ing forms, those that have all the features come to 23:29, and those that do not come to 28:88 with both showing more -ing forms. Moreover, the -ing forms in B group that have no adjective characteristics (44 examples) against all the -ing forms in total B group shown in at page 147 above (70 examples) holds more weight 44/ 70 (62.9%), because -ing forms usually take [-Animate] subjects and so the -ing forms in B group which take the [+Human] subject are not very likely to be recognized as adjectives.
Hypothesis 2
The attachability of -ly, one of the two morphological characteristics, is the most powerful determinant of adjectives. The category changing -ly is more likely to yield recognition than meaning changing un-.
The number of -ed/-ing forms that take -ly/un-(hereafter, which shows both -ly and un-co-occur) is shown in Table 5 : Table 5 : Number of -ed/-ing forms with -ly/un-adjective characteristics As seen in Table 5 , all four dictionaries recognize -ed forms with -ly/un-(100%). As for -ing forms with -ly/un-, except for feeling (no occurrence in the corpora, but recognized by two dictionaries other than COBUILD and Webster), all are recognized in the four dictionaries. (See Appendix 2 (2)) This supports Hypothesis 2.
As far as -ed forms are concerned, there were no examples for the B group experiencer-subject type and C group experiencer-object/subject type, as was the case with those with all the characteristics in Table 4 . The reason is the same as those given for Table 4 . The number of -ed/-ing forms that take -ly (except those that take both -ly and un-in Table 5 ) is shown in Table 6 . See Appendix 2 (3): Table 6 : Number of -ed/-ing forms with -ly adjective characteristic Compare Table 5 and Table 6 . The -ed forms taking -ly as shown in Table 6 have by far a large number of occurrences as compared with -ly/un-in Table 5 . (23 examples to 3 examples). Likewise, the -ing forms taking -ly have/obtain many more occurrences than those taking -ly/un-(89 examples to 10 examples). Four to three dictionaries recognize all 23 -ed forms with -ly as well as all 3 -ed forms with -ly/un-. With -ing form, -ly has a high recognition rate (86.5%), as well as -ly/un-(90%). That is, -ly can easily be suffixed to -ing forms.
Let us consider -ed/-ing forms with un-except those that take both -ly and un-in Table 5 . The number of them is shown in Table 7 : Table 7 : Number of -ed/-ing forms with un-adjective characteristic
The -ing forms, in comparison to -ed forms, show very low occurrence (6 examples to 69 examples).
If we compare Table 6 with Table 7 , we see that the suffix -ly more than the prefix un-on both cases, -ed forms and -ing forms, has a higher degree of recognition as adjectives in three or more dictionaries; 100% vs. 52.2%, 86.5% vs. 66.7%, respectively. Therefore, this demonstrates the validity of Hypothesis 2. The -ed forms that can take -ly are 23 examples (23/112(23+89) (20.5%)) as opposed to 89 examples for -ing forms, while those that can take un-are 69 examples (69/75(69+6) (92%)) as opposed to 6 examples for -ing forms. Unlike -ly, which is easily attachable to -ing forms, un-is easily attachable to -ed forms. That is, as opposed to the inherently dynamic -ing forms, which are apt to take category changing -ly, the inherently stative -ed forms take the meaning changing un-prefix.
Hypothesis 3
The -ed/-ing forms that can co-occur with morpho-syntactic characteristics very/ more·most are more likely to be recognized as adjectives than those that can cooccur with syntactic characteristics seem/look/feel though they are less recognized as adjectives than those that can co-occur with morphological characteristics -ly and /or un-.
First, we take those -ed/-ing forms that do not have the two morphological features -ly/un-, -ly or un-. Compare figures in Tables 8 to 10:   Table 8 : Number of -ed/-ing forms both with very/more/most and seem/look/ feel adjective characteristics (without -ly and /nor un-) Among those without -ly and /nor un-characteristics, the -ed forms co-occurring with very/more·most and seem/look/feel (4~3Ds 66.7%), those that take only the former (19.0%), and those that take only the latter, (13.3%), drop in recognition in that order. Therefore, Hypothesis 3 can be said to be true. The -ed forms appear in the three cases (Tables 8, 9 and 10), but the -ing forms only in one case (Table 9) . That is, the -ing forms that do not take the two morphological features, -ly and /or un-, co-occur with very/more·most, but not with seem/look/feel.
We have observed the degree of recognition as adjective of -ed/-ing forms which take -ly, un-, very/more·most or seem/look/feel. Here we will omit those which take both -ly and un-or both very/more·most and seem/look/feel to make each separate adjective characteristic clear. The following shows the number and the percentage of those which are recognized by the four to three dictionaries and the hierarchy.
-ed forms: -ly 23/23 (100%) ( Table 6 ) > un-36/69 (52.2%) ( Table 7) > very/more·most 4/21 (19.0%) ( Table 9 ) > seem/look/feel 2/15 (13.3%) (Table 10 ) -ing forms:-ly 77/89 (86.5%) ( Table 6 ) > un-4/6 (66.7%) ( Table 7) > very/more·most 6/11 (54.5%) ( Table 9 ) > seem/look/feel 0 (0%) (Table 10) Thus, Hypotheses 2 and 3 are proved to be valid.
Conclusion
Firstly, we divided psychological verbs into three main classes; we then selected the -ed and -ing adjectival forms and we next set up/formulated three different hypotheses regarding the forms. We finally demonstrated their validity and examined the reasons that may justify them. In adjectivization, the degree of recognition was observed in the order, morphological characteristics with -ly > un-> morpho-syntactic characteristics with very/more·most > syntactic characteristics with seem/look/feel. These characteristics play an important part in adjectivization. That is, the more we go left of this scale, the higher the degree of recognition. The -ed and -ing forms involve morphology, so the morphological characteristics are decisive. Moreover, if we compare category changing -ly with meaning changing un-, forms taking -ly are more likely to be recognized as adjectives than meaning changing un-. We also found that -ly was more easily attached to -ing forms and un-to -ed forms. Some adjectives with -ed/-ing take -ly or un-but others do not. The reasons for this remain unclear. We hope that future studies will clarify this point.
Notes
1. The British National Corpus (BNC: Oxford University) consists of subcorpora of about 90 million written words and 10 million spoken words. Wordbanks Online (WB: Harper Collins) consists of subcorpora of about 42 million written words and 14 million spoken words. The Corpus of Contemporary American English (COCA: Brigham Young University) contains more than 400 million words including spoken and written words. We used BNC as an authoritative corpus, WB as a corpus widely collected in U.K., U.S.A., Australia, etc. and COCA as the largest and balanced corpus of American English. 2. We used COBUILD as a dictionary with the examples, taken from more than 4-billion-word Collins Corpus, showing learners how the words are used in authentic contexts, Longman dictionary as a dictionary providing more accurate English in writing and speaking with expanded grammar information, Oxford English dictionary online as a free Oxford dictionary which is quick and easy to-use, and Webster's online dictionary also as a free, quick and easy to-use Webster's dictionary. 3. See Appendix 1 which shows the adjectives belonging to each type.
The first use of psychological verbs was examined by using Oxford English dictionary online (2005) . The results are shown in the following: OE, ME, and Mod E stand for Old English (circa 450~1150), Middle English (circa 1150~1500), and Modern English (circa 1500~), respectively. (The detailed data of psychological verbs on etymology will be provided to the reader by the author upon request.): The above shows that about 60 percent of experiencer-object and experiencer-subject types of psychological verbs derived from ME period. The two verbs of the experiencer-object/subject type all derived from OE period. 4. It is generally said that monosyllabic adjectives normally take inflectional forms -er/-est (e.g., taller, tallest), disyllabic adjectives ending in -y, -le, -ow, or -er can most readily take inflectional forms (e.g., happier, happiest; simpler, simplest; narrower, narrowest; cleverer, cleverest) , and trisyllabic or longer adjectives can only take periphrastic forms (e.g., more diligent, most diligent). The -ed or -ing forms take periphrastic forms, even if they are monosyllabic (e.g., more tired, most tired) (Matsui 2010: 188-194) . See Matsui (2010: 188-202) for factors determining the forms of adjectives of comparison. 5. The -ed form represents the past participle, not the past, and includes irregular forms; we have only three examples upset, felt, and worn. 6. We can attach the suffix -ness onto an adjective and change it into a noun (kindness, happiness, attractiveness). However, we eliminated -ness as a morphological characteristic of adjectives because the cases with -ed and -ing forms of psychological verbs are not many, compared with those with -ly and un-forms (-ed form; 16 -ness cases vs. 49 -ly cases vs. 95 uncases: -ing form; 11 -ness cases vs. 128 -ly cases vs. 45 un-cases). Moreover, the -ed and -ing forms which take -ness suffix can also take -ly and/ or un-affixes except for 3 -ed cases (disconcerted, upset, besotted) . Thus, we will not look at -ness in this article. (See Appendix 2) 7. Some linguists recognize -ed and -ing forms as adjectives when they can be connected with adjectives by and (e.g., Wasow 1977: 339) . Though abhorred and harassing, shown in (12a) and (2b) in Table 2 and Table 1 . abashing, agitating, angering, bemusing, besetting, besotting, bothering, chagrining, contenting, dazing, dejecting, delighting, deluding, depraving, disenchanting, disinteresting, disaffecting, discontenting, dissatisfying, elating, embittering, enamo(u)ring, enrapturing, fazing, flustering, harassing, harrying, heating, jading, miffing, nettling, oppressing, outraging, overjoying, paining, peeving, perturbing, petrifying, piquing, racking, satiating, scaring, spiriting, spooking B. abhorring, appreciating, apprehending, cherishing, crediting, deploring, despising, detesting, discrediting, disdaining, disliking, distrusting, dreading, enjoying, envying, esteeming, execrating, experiencing, fancying, favo(u)ring, hating, idoliz/sing, lauding, liking, loathing, minding, mourning, praising, prizing, regretting, relishing, repenting, resenting, respecting, revering, reviling, savo(u)ring, scoring, sympathiz/sing, tolerating, treasuring, valuing, venerating, worship(p) ing
